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Overview

The Massachusetts experience in public

reporting risk adjusted outcomes for invasive
cardiac services

Limitations of defining “Quality” in Cardiac
Procedures through risk adjusted outcomes
analysis

Evidence for unintended consequences of
public reporting

Value of partnership between clinicians and
public health stakeholders.



W MA Cardiac Quality Registry

Massachusetts DPH implemented mandatory clinical outcomes
registries for invasive cardiac services in 2002, focused on
monitoring the performance of hospitals and physicians.

Patient Cohort

6 million residents

14 centers
perform 7,200
open heart
surgeries per year

22 centers
perform 16,000
coronary
Intervention
(stent) procedures
per year

Dataset Features

Standardized
definitions (STS,
NCDR)

Rigorous
adjudication and
audits

Linked outcomes
to vital statistics
and inpatient
claims data



9 Collaborating Organizations

MA DPH: MA Department of Public Health
and Division of Healthcare Quality and
Statistics regulate process

Mass-DAC: MA Data Analysis Center Is the
coordinating and analytic center and holds
the data outside of DPH. Funding from each
hospital pro-rated based on volume.

MA-ACC: MA Chapter of American College
of Cardiology designated as sole “voice” of
cardiology community. (MA-STS surgical
equivalent)



9= Why CathPCI?

High quality clinical datasets essential to adequately

adjust for the great variablility in PCI patient stability.
To date, no validation of use of administrative claims data
for purposes of center specific risk adjustment in invasive
cardiac services.

Advisory panel (2001) recommended use of CathPCI
as “best available” national clinical outcomes registry

with standardized definitions
De-facto national standard
Evolves with clinical practice
Existing support infrastructure through NCDR meetings

Over time, we have found that more clinical data Is
required for adequate risk adjustment and reporting.



9. Mechanics of Process

Quarterly submissions of CathPCl dataset
Resubmission of cleaned dataset w/in 6 months
Software vendors support “Mass-DAC” format

Supplemental variables: SSN, additional clinical data to
Improve model performance.

Critical Variable Review and Adjudication

MD volunteers from throughout the state participate
(~120 hrsl/yr)
Review all critical covariates (shock) and outcomes

Special case level review for “compassionate use”
Additional panel for “Exceptional risk” cases

Result Review and Publication

MD steering committee review results and MD-level
analyses prior to publication



Interpreting Mass-DAC Reports

Mass-DAC uses “Standardized Mortality Incidence Rates”
(SMIR) to compare hospital risk adjusted in-hospital all-cause
mortality as a measure of overall quality.

#of Expected

cases Mortalty (%) Unadjusted Mortality Rate 0.63 %
UMass 1445 0.54
St. Wincent 1156 067
St Elizabeth's 738 0.65
Salem 267 069
MEMC 505 0.44
= M. Auburn 0.70

MGH 1483 0.78

Lahey 1275 069

Charlton 048
0.82

0.39
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SMIR (%)

Source: 2006 PCI in MA — www.massdac.org



o 2008 No Shock and No STEMI

Women’s

~ Risk Model

95% Interval for the

Preval i
vaonce Adjusted =\ 4: i isted Relative

Risk Factor (%) Relative Risl

Mean Age (Years over 65) 0.08 .04 (1.02, 1.07)
Renal Failure

Diabetes

Chronic Lung Disease

ion Fraction < 30¢
or not measured)

PCI Status (Ref = Elective)
Urgent 60.24 (2.6
Emergency or 4.01 26.95 (9.18, 64.11)
Emergent Salvage
Left Main Disease 7.11 2.00 (1.03, 3.43)
590.16 2.04 (1.10, 3.60)

Compassionate Use 6.66 (1.76, 16.29)

Between-Hospital Parameters Mean 95% Interval
Between-Hospital Average log, u -8.02 ( )
Average Between-Hospital Variance in log, 7= 0.0555 (0.0008012.(

Source: 2008 PCI in MA — www.massdac.org
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weers—— 2()08: No Shock and No STEMI

2008 results indicate all centers performed within expectations.

2of Eepected

cazes Morlalty (3) Unadjusted Moriaity Feie 063 % SMIF: (55

Umszz 11e9 0.54 059

TMC 464 045 053

St Mincert 334 .58 nr:2
St Elizaketh's svo 0.63 (Il=H]
=alem 2ig n.ar a1

bit. Aubourn 213 .50 nez
rGH 117G 0yG noa

Labey a7 0.36 034
Chartton n.az os7T

Hospital

CapeCod 0.36 0G0
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Source: 2008 PCI in MA — www.massdac.org



Cardiac Quality: The Big Picture

Clinical
Qutcomes
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Access to
Healthcare

Appropriateness
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Risk Avoldance: Lessons from NY

Hospital

Michigan, with no public reporting, was compared to NY
State for PCI risk factors and outcomes.

Percentage of PCI for Cardiogenic Shock

: 0
MI'Shock: 2.56% MA Shock: 2.28%
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Michigan Hospitals in white (left) and New York Hospitals in black (right)

Adapted from: Moscucci et al. JACC 45(11). June 2005.




NY State PCI Mortality Trends

In-hospital mortality declined by 29% between 1998-2004,
but was accompanied by a 43% reduction in the PCI
treatment of cardiogenic shock.

PCI for Cardiogenic Shock
NY PCI Mortality: 1998-2004 1998-2004

e

1998 1999 2000 2001 2002 2003 1998 1999 2000 2001 2002 2003

Adapted from: Annual Angioplasty Quality Reports 1997-2004 available from:
www.health.state.ny.us/statistics/diseases/cardiovascular/



Comparing NY and MA

Comparison of 2003 revascularization rates for cardiogenic
shock demonstrate a 2-fold difference between the States.

71.3 cases

35.7 cases
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Analysis based on data excerpted from public cardiac reports and U.S. census data



Brigham

NY State in the SHOCK Trial

After institution of public reporting, centers in NY
demonstrated lower rates of emergent revascularization as
compared to non-NY centers.

Time to CABG:

NY =101.2 hr
Non-NY = 10.1hr

M non-NY

Angiography CABG PCl or CABG

Apolito RA et al. Am HeartJ February 2008



NY State in the SHOCK Trial

Selective utilization leads to decreased mortality for PCI and
CABG in Shock patients....However, overall mortality is
Increased in NY as compared to other states.

Apolito RA et al. Am HeartJ February 2008
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e Risk Adjustment Specificity

We reviewed over 5,000 consecutive PCI procedures at BWH
to assess the adequacy of data collection systems and risk
adjustment algorithms for predicting mortality post-PCI.

Possible
PCI Related

Definite
PCI Related

NOT
Procedure
Related

Resnic FS and Welt FG Public Health Hazards of Risk Avoidance - JACC 2009



MA Public Reporting: So What?

CALENDAR

Size up their thoughts
Local fashion designers
show style and substance

VOLUME §
NUMBER 84

10 Saw events untoldont

Hospital halts heart surgeries due to deaths |

DEATH RATES
Bypass cases Deaths 3.9%
' i

High rate cited
at Worcester facility
143%
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Outcomes Trends in MA

Unadjusted mortality has declined for both CABG and PCI
treated patients in Massachusetts.

M PCI
L1 CABG

Adapted from cardiac surgery and PCI reports 2002-2005


http://www.massdac.org/

" Decline of rate of revascularization In

Women’s

wa  Cardiogenic Shock in Massachusetts

Between 2003 and 2005, the rates of revascularization
In Massachusetts declined 37-43%

% Shock PCI
M 9% Shock CABG

Source: Mass-DAC Data Review. November 2007



a2 Appropriateness and Case
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Acute Risk of Procedure

Brigham
and
Women’s
Hospital

Appropriateness and Case
Selection Creep

w/o Angina

Focal CAD
w/Angina

Unstable
Angina

55yo0 with
NSTEMI

65y0 with

Ant. STEMI

50yo STEMI
in Shock
75y0 ST A’s 75y0 STEMI
w/ Sepsis in Shock

Incremental Patient Health Benefit
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Acute Risk of Procedure

Brigham
and
Women’s

- Selection Creep

Appropriateness and Case

w/o Ischemia
ocal CAD
w/o Angina
Focal CAD

w/Angina

Unstable
Angina

75y0 ST A’s
w/ Sepsis

Public Reporting
can promote a
Perverse Incentive

55yo0 with

NSTEMI

65y0 with
Ant. STEMI

50yo STEMI
in Shock

75yo STEMI
in Shock

Incremental Patient Health Benefit
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How to Reverse the Trend??

Based on physician input, beginning in 2006, Mass-
DAC began prospectively collecting compassionate
use classification information for all PCI cases.

Compassionate Use Prospectively Defined by any of:
Coma on presentation (Glasgow Coma score < 7)
Requirement for percutaneous assist support or
percutaneous bypass (since amended to high

anatomic risk with or without ventricular support)
CPR at start of procedure.

100% adjudication for all compassionate use cases
by trained interventional cardiologists.

Appeal process implemented to challenge
adjudication decisions



Brigham

wners— QUtCcOmMes of CU Admissions

Hospital

SOS Admissions, first PCI Compassionate Use Only SOS No CU SOS Total
N Percent N Percent N Percent

All Cases 96 100.0% 100.0% 100.0%

Successful Procedure 79.2% 94.2% 94.0%
Post-Procedure Cardiogenic Shock 6 6.3% 2.7% 2.8%
New Renal Failure 7 7.3% 1.2% 1.3%

Any Bleeding Complication 14.6% 7.6% 7.7%
Bleeding - other/unknown source 8 8.3% 2.9% 3.0%
Any Vascular Complication 2.1% 0.9% 0.9%

Blood Products 26.0% 11.7% 12.0%

In-Hospital Death 69.8% 4.5% 5.6%

Primary Cause of Death
Cardiac
Neurologic

Death in Lab

Adapted From: Resnic FS etal. JACC February 2011
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Improvement in Mortality Prediction

Women’s

== Model (Shock/STEMI)

Table4: Adjusted oddsratios of risk ofin-hos pital all-caus e mortality following PClin the Commonwealth of Massachusetts.

Based on 5,588 PCl admissions from October 2005 through September 2007 and 312 deaths.

Rfsk Factor

Compassionate Use Excluded

Adjusted Odds
95% Posterior Interval
Ratio

Compassionate Use Included

Adjusted Odds

Ratio

95% Posterior Interval

AGE: 60-70 years
70-80 years
=30 years
Renal insufficiency
Ejection Fraction < 30%
Presence of LMCA lesion

Emergent or Salvage PCI

[0.07, 2.15)
(1.68, 3.57)
(3.63, 7.55)
(2.10, 4.54)
(1.12, 2.57)
(1.29, 2.83)

(1.23, 4.42)

(1.04, 2.50)
(1.90, 4.30)
(4.49, 10.1)
(2.01, 4.58)
(1.02, 2.45)
(1.09, 2.55)

(1.09, 3.89)

Cardiogenic Shock

(10.5, 18.4)

(7.07, 13.4)

Compassionate Use

Excluded

(14.5, 47.8)

Adapted From: Resnic FS etal. JACC February 2011
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In-Hospital Mortality Risk Prediction
5588 PCI Patients with Shock or STEMI
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" Decline of rate of revascularization In

Women’s

wa  Cardiogenic Shock in Massachusetts

Between 2003 and 2005, the rates of revascularization
In Massachusetts declined 37-43%

2005 T 2006
Intro Comp Use Criteria

Adapted From: Resnic FS etal. JACC February 2011



9 Value of Collaboration

The success of the MA Cardiac Quality project
has been due, Iin large part, to:

Reliance on high quality, granular clinical data

Hierarchical modeling approaches to address
Inter-institutional variabllity

Collaboration with clinical representatives

Collaboration with clinicians is bi-directional:
mproves dissemination of best practices
mproves clinical acceptance of results
mproves models and statistical processes
Engages all parties for quality improvement
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Further Refinement.....

Based on MA-ACC Quality Oversight Committee
recommendation, DPH and Mass-DAC have agreed to
incorporate an additional covariate of “Exceptional Risk” to
account for unmodeled covariates in current models.

Extraordinary risk cases will include:
Cases meeting appropriateness criteria for PCI

Likelihood of benefit to patient

Coexisting condition not currently in model that would substantially
Increase risk of in-hospital death

100% review and adjudication by multidisciplinary committee to
Include interventional cardiologist, clinical cardiologist, patient
representative, DPH representative and medical ethicist.

Culmination of 3 year effort by MA Chapter ACC.



Conclusions

Monitoring the quality of cardiac procedures is
essential, given the cost and conseguences of these
services.

Historical failure of physicians to adequately police
the process

MA has the most statistically rigorous methods to
evaluate risk-adjusted mortality, and is viewed as a
model by other states

Rigorous review of high quality risk-adjusted mortality
data Is necessary, but not sufficient, to assess the
guality of cardiac care delivered in Massachusetts.

Beyond risk-adjusted mortality, quality must also
account for appropriateness of care, access to care,
additional health related outcomes of care, and
evaluate key processes of care delivered



Thinking about Appropriateness

Measuring risk adjusted outcomes does not address
appropriateness

Most rigorous approach: Comprehensive case review
with abstraction of appropriate use data for each case

Supplement with blinded sample review (including
angiographic) of low AUC cases for every operator

Costly (in terms of time/energy) but highest reliability and
validity

Hybrid appoaches to consider:
Screening using CathPCIl AUC for low adherence

Sample low AUC cases for each operator below
threshold

Angiographic review by independent MD group

Comprehensive review by external group for negative
outliers
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